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1. Introduction
In the previous meeting, the following FFS that were common for all use cases were captured in the meeting minutes:
Further discuss on whether exchange the AI/ML capability over Xn interface and the detailed capability.
Validity time for a prediction is used as a local node model output without standards impact, no consensus on whether validity time needs to be transferred over interface.
In the following, we discuss these open points and put forward our proposals.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Exchange of AI/ML supported use cases over Xn
In the previous meeting the following was agreed:
Define a new procedure over Xn which can be used for AI/ML related information, e.g., predicted information
The new procedure for reporting of AI/ML related information, e.g., predicted information, should be based in a requested way, like resource status report procedure.
[bookmark: _Hlk114155307]It follows that an NG-RAN node needs to request information from another NG-RAN node, as the new procedure is subscription-based. To make sure that this is done efficiently, the requesting node should be aware of whether the reporting node is able to provide the requested information or not, to make sure it is not requesting the said information blindly from the other NG-RAN node. 
Observation 1:  Since the new agreed procedure for reporting AI/ML-related information is subscription-based, the requesting NG-RAN node should be aware of whether the reporting NG-RAN node is able to provide the requested information.
The obvious way to achieve this is that the NG-RAN node knows whether other neighbouring NG-RAN nodes support AI/ML for the use cases addressed in 3GPP. In that way, an NG-RAN node may deduce that the AI/ML information relative to the supported use case can be reported or not, and unnecessary signalling is avoided. 
Conclusion 1:  If an NG-RAN node knows whether other neighbouring NG-RAN nodes support AI/ML for the use cases addressed in 3GPP, the requesting NG-RAN node will be aware of whether the reporting NG-RAN node is able to provide the requested information.
In order to enable NG-RAN nodes to develop knowledge of AI/ML support per use case at neighbouring NG-RAN nodes, it is proposed that NG-RAN nodes declare such support over the Xn interface. This can be done at Xn Setup or later at NG-RAN node Configuration Update. By that an NG-RAN node can make an educated decision about which NG-RAN node to request information for a given use case. Furthermore, this approach ensures the possibility for a node to dynamically activate/deactivate AI/ML support for a given use case, in an interoperable way thanks to signalling of such information over Xn. This gives a flexibility to each node to use their resources as efficiently as possible at any given time.
Proposal 1:  Signal over the Xn interface which use cases are supported with AI/ML by the NG-RAN node.

We consider signalling of AI/ML supported use cases the obvious way to enable the NG-RAN nodes to efficiently acquire information from other NG-RAN nodes. 
Nevertheless, other approaches were proposed at RAN3#117-e, such as signalling the supported type of models and learning techniques between the NG-RAN nodes. This is not in line with the high-level principles that constitute the basis of our work. As we all know, one of the high-level principles clearly states that the detailed AI/ML algorithms and models for use cases are implementation specific and out of RAN3 scope. Namely, it is up to implementation what capabilities should be supported and this should not be subject to standardisation, nor this type of capability should be signalled over open interfaces.
Another discussed proposal consisted of signalling of the supported prediction information. This approach has obvious problems with scalability. The supported outputs per use case will most likely increase in the future. Also, there might be new use cases supported, and as a result, the supported predictions will increase substantially. We think that this level of detail will soon prove to be difficult to handle and without considerable benefit compared to the case that the supported use cases are signalled. 
Other solutions such as signalling whether a node supports AI/ML and similar are also inappropriate because such information is rather static and, at best, it should be configured by OAM.
So, in summary we believe that signalling the AI/ML supported use cases over Xn provides benefits for the best handling of AI/ML procedures. 
If this is not agreeable, we propose to follow the same method as currently used for other functions such as Mobility Load Balancing. Namely, the NG-RAN node will learn about the AI/ML supported information of the other NG-RAN nodes by means of trial-and-error processes. 
When the NG-RAN node 1 sends a request to an NG-RAN node 2 to receive data, it learns if NG-RAN node 2 supports AI/ML for a specific use case, based on the response. T NG-RAN node will gather the information about whether the other NG-RAN node supports AI/ML for a specific use case, depending on whether the request is accepted or rejected. This is the method already in use for other procedures and can safely be used if the proposed signalling of the AI/ML supported use cases is not desirable. 
Proposal 2:  If it is not agreeable to signal the AI/ML supported use cases over Xn, it is proposed that an NG-RAN node can learn the AI/ML use cases supported by other NG-RAN nodes using the current method of requesting information and taking note of the acceptance or rejection of the request.
3. Validity time
The subject of validity time is a heavily discussed topic where RAN3 has yet to agree on what this concept means. Several companies have noted that, in the context of AI/ML model outputs, validity time could be related to either predictions or proposed actions/decisions. Moreover, many companies have also noted that, if an AI/ML model output is used internally in a node and not signaled through open interfaces, then this issue is out of RAN3 scope.
Observation 2:  RAN3 should only discuss the concept of validity time with respect to its possible transfer over open interfaces.
Regarding signaling proposed actions through open interfaces, RAN3 has not yet agreed on any AI/ML model output that is a proposed action/decision. Therefore, it is hard to measure the benefit of signaling the validity time on yet-to-be-agreed actions. It is suggested to rather focus on the advantages of using clearly defined quantities.
Observation 3:  AI/ML model outputs may be predictions or proposed actions/decisions. RAN 3 has not agreed on any proposed action/decision to be signaled between nodes, hence the definition of a validity time seems far out of scope.
In the previous RAN3#117-e meeting, the following agreements related to signaling AI/ML-related information were captured. Note that the agreements below concerning UE performance and predicted resource status are valid for all use cases, namely energy saving, mobility optimization, and load balancing:
Define a new procedure over Xn which can be used for AI/ML related information, e.g., predicted information
Regarding AI/ML based mobility optimization, the following information should be specified as a start point on the basis of TR37.817:
· UE performance (e.g., UL/DL throughput, packet delay, packet loss)
· Predicted resource status information over Xn
Predicted cell-granularity UE trajectory can be exchanged over Xn for AI/ML based mobility optimization.
As it is clear from the meeting minutes, RAN3 has agreed on two types of predictions to be signaled over Xn: predicted resource status information and predicted UE trajectory (on a per cell-granularity).
Proposal 3:  RAN3 to discuss validity time with respect to predicted resource status information and predicted UE trajectory (on a per cell-granularity) signaled over Xn.

To analyze predicted resource status information, we should focus on the following agreement also captured in the RAN3#117-e meeting:
The new procedure for reporting of AI/ML related information, e.g., predicted information, should be based in a requested way, like resource status report procedure.
We now argue that, in the case of the predicted resource status information and due to the previous agreement, validity time is not needed for two reasons.
First, unlike current resource status information, which is measured right before reporting it, predicted resource status information has an explicit time horizon or validity time. A node requesting a predicted resource status information needs to be able to specify how long the prediction is valid when making the request for the prediction to be useful for the node. When an NG-RAN node requests the predicted resource status information to another NG-RAN node, it is understood that the request includes the time horizon or validity time of such prediction, e.g., by specifying how often the prediction needs to be updated. Such validity time metric can be identified in the Reporting Period IE, which we suggest to be part of the procedure to request AI/ML related information.
Assume that an NG-RAN node is interested in the 1-minute mean predicted resource status information of a neighboring NG-RAN node, i.e., a prediction of the average resource status for the next 1 minute. It is obvious that the node requesting such prediction would signal a reporting period of 1 minute. Namely there would be no reason why, if a node needs a prediction that is valid for 1 minute, the node will ask for a reporting period shorter or longer than 1 minute. 
Observation 4:  The validity time of predicted resource status information is already known by the requesting node at the time of making the request. When a new prediction is signaled, the old prediction is assumed not to be valid anymore.

Second, following the above example, assume that the first NG-RAN node is interested in the 1-minute mean predicted resource status information of the second NG-RAN node, but the second NG-RAN node can only provide 30-seconds mean predictions. In this case, the first NG-RAN node would send a request for predicted resource status information with a reporting period of 1 minute. Since it cannot fulfill the request, the second NG-RAN node would reject the request, and potentially include other possible reporting periodicities in the rejection message.
Observation 5:  An NG-RAN node would reject any request for predicted resource status information with a reporting period for which it cannot provide the said prediction. Therefore, both NG-RAN nodes are aware of the validity time of the reported predictions and there is no need to signal it.
Proposal 4:  Validity time for predicted resource status information need not be explicitly signaled since it can be derived from the reporting period of accepted requests.

For the case of predicted UE trajectory, we propose in our companion contribution R3-225512 that this prediction should be signaled in the Handover Request message and should take UE History Information as a baseline. The Cell Trajectory Prediction IE would be signaled as a list of predicted cell IDs the UE will connect to, in chronological order.
Following this proposal, we consider that the concept of validity time related to predicted UE trajectory is better captured by the Time UE Stayed in Cell IE from UHI. In the case of predicted UE trajectory, this IE could indicate the amount of time the UE is predicted to stay in that particular cell.
Proposal 5:  Validity time for predicted UE trajectory should be captured by the Time UE Stayed in Cell IE from UHI.
4. Conclusion
In this contribution, we discussed the issues of exchanging the AI/ML support for the use cases defined in TR 37.817 over Xn as well as the issue of validity time, and we made the following observations and proposals:

Observation 1:  Since the new agreed procedure for reporting AI/ML-related information is subscription-based, the requesting NG-RAN node should be aware of whether the reporting NG-RAN node is able to provide the requested information.
Conclusion 1:  If an NG-RAN node knows whether other neighbouring NG-RAN nodes support AI/ML for the use cases addressed in 3GPP, the requesting NG-RAN node will be aware of whether the reporting NG-RAN node is able to provide the requested information.
Proposal 1:  Signal over the Xn interface which use cases are supported with AI/ML by the NG-RAN node.
Proposal 2:  If it is not agreeable to signal the AI/ML supported use cases over Xn, it is proposed that an NG-RAN node can learn the AI/ML use cases supported by other NG-RAN nodes using the current method of requesting information and taking note of the acceptance or rejection of the request.
Observation 2:  RAN3 should only discuss the concept of validity time with respect to its possible transfer over open interfaces.
Observation 3:  AI/ML model outputs may be predictions or proposed actions/decisions. RAN 3 has not agreed on any proposed action/decision to be signaled between nodes, hence the definition of a validity time seems far out of scope.
Proposal 3:  RAN3 to discuss validity time with respect to predicted resource status information and predicted UE trajectory (on a per cell-granularity) signaled over Xn.
Observation 4:  The validity time of predicted resource status information is already known by the requesting node at the time of making the request. When a new prediction is signaled, the old prediction is assumed not to be valid anymore.
Observation 5:  An NG-RAN node would reject any request for predicted resource status information with a reporting period for which it cannot provide the said prediction. Therefore, both NG-RAN nodes are aware of the validity time of the reported predictions and there is no need to signal it.
Proposal 4:  Validity time for predicted resource status information need not be explicitly signaled since it can be derived from the reporting period of accepted requests.
Proposal 5:  Validity time for predicted UE trajectory should be captured by the Time UE Stayed in Cell IE from UHI.
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